private clinic. At that time he was treated intravenously with prednisolone and orally with ranitidine.
Laboratory tests revealed eosinophilia, anemia, hypoproteinemia, and hyponatremia during hospital days. Diarrhea was not completely controlled until the fifth hospital day. No evidence of parasitic infection was found in routine stool examination with cellophane-thick smear technique. A chest radiograph showed features of chronic obstructive pulmonary disease in the both lungs, and a plain abdomen indicated mild gaseous dilatation of the bowel loop. A abdominal sonograph showed simple cyst in the left lobe of liver, distortion of pancreatic head contour, and dilatation of the common bile duct. A computed tomography showed simple cysts in the pancreas and mucinous duct ectasia in pancreatic head portion.
On upper gastrointestinal endoscopy, the esophagus, fundus, and body wall of stomach were grossly normal. The duodenum had also normal mucosal surface. However, in the body angle of antrum, the gastric mucosa showed whitish mottled and slightly elevated lesions (Fig. 1) . The fiberoptic biopsy was performed at this region, and the formalin-fixed specimens showed four fragments of gray-white mucosal tissue, measuring 2 × 2 × 1 mm in dimensions.
Microscopically, chronic gastritis with incomplete intestinal metaplasia and occasional scattered
Figs. 1-4. A case of gastric strongyloidiasis diagnosed by endoscopic biopsy and fecal cultivation. Fig. 1 . The gastric mucosa shows whitish mottled and slightly elevated lesions on the body angle of antrum. Fig. 2 . Numerous sections of S. stercoralis adult worms in gastric biopsy are observed. The internal organs seen in the cross section are the intestine (I), the ovary (O), the lateral chord (L), and the tegument (T) composed of cuticle and weak muscle layer. × 300. eosinophils were observed. The adult worms appeared to be freed from gastric mucosal tissue during histologic processing. Also, histopathological examination of the gastric mucosa showed numerous cross sections of adult worms, eggs, and rhabditiform larvae developing in the gastric crypts ( Fig. 2 & 3) . The females in cross sections were up to 45 µm in diameter. The body wall composed of cuticle and weak muscle layer. The internal structure recognized in cross sections were the lateral chord, the intestine, the uterus, and the ovary. Because the ovary was convoluted, it appeared as single or double (Fig. 2) . Eggs in the crypts were basophilic granular mass or larvae within a thin egg shell, measuring 58 by 33 µm. Hatched rhabditoid larvae were located in the mucosa near the lumen, and measured up to 13 µm in diameter (Fig. 3) .
The patient was treated with 400 mg of albendazole a day for 3 days, and his abdominal pain improved and he was discharged on June 18. However, about 4 weeks later, the patient revisited hospital complaining of right hip joint pain. Rhabditoid larvae were found in stool examination with formalin-ether sedimentation technique. Fecal specimens were cultured by both the Harada-Mori filter paper strip culture technique and filter paper/slant culture technique (Petri dish) (Garcia, 2001) , and the larvae recovered from culture tubes and dishes were measured up to 518 µm in length and 16 µm in diameter, and showed a notch appearance in the tail under inverted light microscope (Fig. 4) . Based on these results, therefore, they were identified as the third-stage filariform larvae of S. stercoralis. Consequently, the second course of albendazole therapy was recommended for 5 days at home, because he wanted to be discharged. The third stool examination was requested from the out-patient clinic, and the larva of S. stercoralis was no longer detected from both stool examination and culture.
DISCUSSION
S. stercoralis is a common parasite of the intestinal tract, especially in tropical and subtropical areas (Genta, 1989; Siddiqui and Berk, 2001 ). In Korea, it has a low prevalence and several authors have occasionally reported it's presence on stool examination (Lee et al., 1994; Hong and Han, 1999) . Excluding some papers published during the period of Josun Colonial Government, total 36 cases of human strongyloidiasis since 1945 have been recorded in the literature. The present case, therefore, constitutes the 37th documented case of strongyloidiasis in Korea.
The parasitic females of S. stercoralis usually live buried in the crypts of human proximal small intestine, producing eggs which develop rapidly into rhabditoid larvae in the mucosa. Extraintestinal infection can involve the lung, liver, spleen, pancreas, thyroid, kidney, brain, and meninges in hyperinfection (Igra-Siegman et al., 1981) , however, cases of gastric involvement have relatively rarely been reported. Although the stomach is not an ideal site for S. stercoralis, reduced gastric acid secretion might favor infection and invasion of the stomach (Giannella et al., 1973) . It has been suggested that the organisms reach the stomach of patient via consequent sputum swallowing or retrograde migration from the proximal small intestine. Of the 37 reported cases in Korea, gastric involvement has been histologically diagnosed in 7 patients including the present case (Kim et al., 1989; Lee et al., 1997; Yoon et al., 1997; Lee et al., 1999a Lee et al., , 1999b Yun et al., 2001 ).
There are many high risk factors of strongyloidiasis, including old age, underlying chronic lung disease, corticosteroid treatment, and antacid treatment. (Berk et al., 1987) . In Korea, the incidence of S. stercoralis infection was the highest among over 50 years of age (32 of 33 cases, 97%) and the youngest of gastric involvement was 64-year-old (Kim et al., 1989) . Male was significantly dominant (25 of 33 cases, 76%). These data suggest that much more chances of infection were encountered by aged males than females. It has also been reported that immunosuppressive therapy increased the possibility of an infection with this parasite and that achlorhydria (often brought about by treatment with histamine-2 blockers or proton pump inhibitors) may facilitate gastric strongyloidiasis (Wurtz et al., 1994) . In our case, a probable risk factor might have been that the patient simultaneously received corticosteroid and antacid therapy. He had been a heavy drinker for many years and roentgenographic findings also showed a change of chronic obstructive pulmonary disease in the both lungs.
The laboratory diagnosis of strongyloides is usually made by the finding of rhabditoid larvae in the fecal specimens, however, a routine stool examination may fail to find larvae, when the intestinal worm burden is very low and the output of larvae is minimal. It also needs to be remembered that worm may not be found in a cursory examination of a small quantity of feces. In our case, we could not find any larvae at the first routine stool examination. To improve chances of finding parasites, repeated examinations of stool specimens should be done (Nielsen and Mojon, 1987) . Sometimes, parasite larvae are first found in gastric or small intestinal biopsy specimens taken for reasons other than strongyloidiasis; in these circumstances, there is less confidence in specificity of identification. Therefore, more reliable special culture technique such as Harada-Mori filter paper strip culture method or filter paper/slant culture technique are essential to differentiate S. stercoralis infection from other intestinal nematode infection (Garcia, 2001) .
Eosinophilia is common in strongyloidiasis, ranging about 25 to 35 percent in acute cases and six to eight percent in chronic cases (Berkmen and Rabinowitz, 1972) . However, it has previously been reported that eosinophil counts in strongyloidiasis tend to be lower in some immunosuppressive conditions, such as corticosteroid administration (Purtilo et al., 1974; Berger et al., 1980) , and it's absence in patients indicated a poor prognosis. Cases of gastric strongyloidiasis reported in this country showed eosinophilia 6 to 29 percent (Kim et al., 1989; Lee et al., 1997; Lee et al., 1999a; Lee et al., 1999b) , while two cases did not. It was found that the patients without eosinophilia received long-term corticosteroid therapies on admission for treatment of uveitis and rheumatoid arthritis (Yoon et al., 1997; Yun et al., 2001) .
Although the severity of infection influences the extent of the clinical disorder, main gastrointestinal symptomes of strongyloidiasis include diarrhea, abdominal discomport, nausea, and anorexia (Berk et al., 1987) . In our patient, The microscopic finding was a gastritis with intestinal metaplasia and a large number of parasites in the gastric pyloric region. Adult female worms inhabited the crypt of the stomach where eggs were deposited and larvae hatched. They might cause abdominal pain and diarrhea in the present patient. Unless heavily infected, the clinical symptoms and signs reported in strongyloidiasis are generally not so severe and frequently nonspecific characters. For this reason, the infection is easily overlooked by patients and even by physicians. In the case of gastric strongyloidiasis reported in Korea, the chief complaint frequently includes epigastric pain, nausea, and vomiting. Although these are nonspecific symptoms in strongyloidiasis, the possibility of gastric involvement should be carefully considered by physicians.
